Abstract-In this paper, we consider an electromagnetic wave impinging upon a rough surface under impedance boundary condition (IBC), which means that the rough surface is highly-conducting. This work focuses on the two-dimensional rough surfaces, and uses the method of Moments as the numerical method. Finally, we compare the results with different permittivities and incident angles. It is helpful for the depth study of detecting the object above the real sea surface.
I. INTRODUCTION
Recently, research in the domain of electromagnetic scattering from randomly rough surfaces has been attracting more and more attention, due to its extensive applications in the fields of meteorology, navigation, oceanography, environment, military and many other important areas. This study is concerned about scattering from a sea surface, all the works are based on the numerical method --the method of moments (MoM).
The method of moments is a kind of numerical method which is based on discrete the integral equations, and using integral equations have their own priority: First, due to the introduction of the Green function, the radiation condition of the electromagnetic field at infinity has been analytically included in the integral equation, so the relationship between unknowns can be accurately obtained to avoid numerical dispersion; Second, the number of unknowns generated by the integral equation are much less than that generated by the differential equations, so it is more applicable to calculate the electromagnetic scattering of a large target. In fact, this method is the key part of work.
According to the Maxwell equations and boundary conditions, the equation of the rough surfaces scattering is derived, this equation is discretized by the method of moments. That is to turn the solution of integral equations into matrix equations for solving. We can calculate the electromagnetic field or surface electromagnetic currents from the integral equations. Then, we can compute the far electromagnetic field from the Huygens principle. The key here is to solve the integral equations to calculate the currents. Now this paper is devoted to the two-dimensional rough surfaces in the case of Highly-Conducting rough surfaces, we can obtain the currents from the integral equation, and get the scattered field from the IBC surface. Finally, we will compare the results with different permittivities and incident angles.
II. SURFACE INTEGRAL EQUATION

A. Integral Equation
A rough surface S separates vacuum from a semi-infinite homogeneous medium. This medium, assumed to be non-magnetic, is characterized by its complex relative permittivity r ε . S is assumed to be twice continuously differentiable, and its unit normal vector n is directed toward vacuum. The From the Stratton-Chu formulas, applying the second Green's vector identity the electric field at a point in vacuum and taking the limit as this point goes onto the surface, and then from a series of Derivations, we can obtain the integral equation:
Since the magnetic current is weak, Eq. (1) The impedance approximation leads to resolutions with approximately the same numerical cost as perfectly conducting surfaces: the number of unknowns and matrix size are unchanged, and only the matrix elements are more complicated and thus take longer time to compute.
B. Integral Operators
Here, considering the surface S has the cartesian equation 
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with the following notation: 
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the elements of the matrices are: x y P P P P 
III. RESULTS AND DISCUSSION
After calculating all the operators, we can get the impedance approximation matrix. Then we can obtain the currents from the integral equation, and get the scattered field from the IBC surface. Here, we will compare the results which we obtain from MATLAB with different permittivities and incident angles. The maximum value increases while the permittivity increases. Because if the permittivity is high, the field strength decline in the dielectric, so the value of RCS is higher for a high permittivity rough surface. In this report, the scattered field by impedance boundary condition (IBC) rough surface is studied. From the results, we can see that the scattered field by a rough surface is more complicated than the smooth plate, the power of the scattered field by a smooth plate is higher than the rough surface, this means that there has power lost by a rough surface. Mainly because the power distribution of the rough surface is more dispersed, so the maximum value of the power is reduced, but the total field is unchanged. Comparing the figures, we can also see that the maximum value increases while the permittivity increases for the rough surface, but for the plate, the situation is exactly the opposite, and we can find that the results are not very satisfied for a plate. The problem maybe come from the integral equation which uses to calculate the operators, or others, so more work should be done in the future.
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